Meaningless syllables (nonsense syllables) have frequently been used to study learning. Each nonsense syllable usually consists of three letters beginning and ending with a consonant and having a vowel in the middle. For a long time, interest has been directed to the possible association with words elicited by different nonsense syllables and various studies have been carried out (Glaze, 1928; Hull, 1933; Archer, 1960; Noble, 1961; Chang and Shepard, 1964) in order to 'calibrate' nonsense syllables according to their 'association value', that is to say, according to the ease with which they suggest familiar words. Several such lists have been compiled: the degree of association value usually varies from 100%, i.e., syllables that all subjects report as bringing forth associations with a particular word, to 0% i.e., syllables that all subjects report as not bringing forth any word association.
It has been found (Underwood and Schulz, 1960 ) that the ease with which a list of nonsense syllables is learned depends upon the ease with which associations with 'meaningful material' are made; the higher the meaningfulness, the faster the learning.
Conversely, by measuring the speed of learning lists of nonsense syllables of known association value, it is possible to make inferences about the readiness with which an individual can bring forth related verbal associations.
In a previous study (Wyke, 1962) it was found that it is easier to elicit correct verbal responses from dysphasic patients when the possible choice of response words was restricted by the stimulus situation than when this restriction was less stringent. It was then suggested that this might be the result of a basic breakdown of association of ideas rather than a simple alteration of verbal habits.
In the present paper an attempt is made to deal with this problem by examining the ability of patients with severe dysphasia to learn calibrated nonsense syllables as compared with the performance of patients with normal verbal functions. The purpose of the study is to ascertain the extent to which association processes are altered in patients with severe language defects.
SUBJECTS
The experimental subjects were 16 patients with the neurological disorders shown in Table I . Eight of these were dysphasic and a control group of eight patients had no dysphasia. Details of the language defects are shown rectly, he was shown the card again and asked to copy and then recall it once more. This procedure was repeated until he was able to master the contents of the card to the criterion of three successive reproductions. The cards with nonsense syllables and also those con-; WECHSLER taining the words were presented first, followed by the 'ALE card with the designs. The order of presentation of the test cards with the nonsense syllables and that with the words were randomized for each subject. All subjects )bject I.Q.' learned the eight cards.
Issembly
Testing learning (Underwood, 1957 The test material consisted of six cards, each having threeletter nonsense syllables printed on it. The syllables were chosen from Glaze lists (modified by Hilgard, 1951) which are graded according to their degree of association value. Each card contained five nonsense syllables selected from the 100, 80, 60, 40, 20, and 0% association value lists respectively. The nonsense syllables were selected at random, subject to the restriction that no particular consonant would appear more than twice on a card and that not all the vowels would be present within the same card. Thus, on each card there were four different vowels with one vowel repeated once. This was to prevent guessing based on a belief that the five vowels were present within each list. In the case of lists with high association value care was taken to avoid resemblance to meaningful verbal sequences.
Two more cards were used, one with five three-letter words constructed similarly to the nonsense syllables, i.e., beginning and ending with a consonant and having a . 
venience of presentation the points of the graph have been joined together. This does not imply that the successive order of association value is thought to be a continuum. Two different statistical analyses were performed. The Mann-Whitney U test was used in order to compare the performance of the dysphasic and control groups at each level of association value. The same test was also applied to examine differences between the groups in their performance on the lists of words and designs.
Next, two-way analyses of variance were carried out to establish that differences in association value affected performance independently of differences between subjects. A summary of these analyses of variance is given in Table V . The results of the Mann-Whitney U tests show that the learning performance of the dysphasic patients was inferior to that of the control group on five lists. In three lists there were no statistically significant differences, i.e., the list of words, the list of designs, and the list corresponding to 0 Y association value (see Table IV ).
The results of the analyses of variance show that for both groups estimates of the variance attributable to differences in association value of the syllables, and to differences between subjects are significant. The greatest variance, however, arises from the differences between association value.
ERRORS
The numbers of errors made by the dysphasic group and the control group were also analysed. The criterion for error was the reproduction of a syllable different from the printed list. Changes in position within the list, or incomplete reproduction (i.e., when the subject wrote only one or two letters of the syllable) were not scored as errors.
The total number of errors made by the dysphasic group was larger than that of the control group, the number of errors increasing in the lists corresponding to 60 % association value in both groups. Few errors were made by either group in the lists corresponding to 100 and 80% association value.
Some of the errors made by both groups consisted of changes into words; examples of these are the nonsense syllable 'foj' recalled as fog; the syllable 'fex' recalled as flex.
The number of changes to meaningful words was considerably larger in the control group It seems reasonable to assume that in learning a list of nonsense syllables there are two main steps: first, the transformation of individual letters into a cohesive group of phonemes (this will apply whether the symbols are speech sounds or their graphic surrogates, i.e., letters in the present experiment); second, the association of a particular word to the nonsense syllables which serves as a stimulus. Thus, when a subject is presented with the stimulus syllable PIK, the first step in learning will be to bring these three letters (P,I,K) into a cohesive group of phonemes (plk). Subsequently, the retention of the syllable will depend on the readiness with which a subject can form a meaningful association. The meaningful link could be a simple transformation of the nonsense syllable into a three-letter word, or else the associative link could be derived from other words of which the nonsense syllable forms only a part. If this is so, then slowness in learning may be due to three sorts of difficulty: (a) a general difficulty in learning; (b) a difficulty at the level of phonetic organization; (c) a difficulty in forming rapid word associations with a particular nonsense syllable.
It is pertinent to consider these different possibilities in the order in which they have been mentioned.
(a) Generalized difficulty in learning cannot be invoked as the explanation for the different results obtained from the dysphasic and non-dysphasic subjects. There was no significant difference between dysphasics and controls in learning lists of words, lists with no 'associative strength', or a series of simple designs.
(b) Nor does the explanation of this difference lie in the difficulty of transforming the individual letters into a cohesive group of phonemes. This is inferred from the fact that there was no evidence to suggest that the subjects were learning the individual letters rather than the syllables. If they had done so, there would have been no difference in the number of trials needed to learn the different lists, as all the lists were constructed in a similar manner having the same number and kind of letters differing only in the association value of the syllables. Yet, as can be seen in Fig. 1 , the mean number of trials needed to learn the different lists varied considerably.
(c) Therefore the third possibility, difficulty in forming rapid meaningful association with a particular nonsense syllable, is a more likely explanation.
First, the results show that there is no significant difference between the two groups, in the number of trials needed to learn a list with no 'associative strength'. As it is known that these syllables possess no association value, the speed of learning is not likely to be facilitated by the ability to form meaningful associations. Second, results show no significant difference between the dysphasic and non-dysphasic subjects in learning words.
Words areper se meaningful symbols, therefore the speed of learning individual words need not necessarily depend upon the ability to form rapid associations with other words. Moreover, in the present experiment, associative processes in learning the list, rather than the individual words, were greatly minimized. There were only five three-letter words selected in such a way as to avoid similarity between the words and possible verbal sequences.
The hypothesis that the slowness with which dysphasic subjects learn nonsense syllables stems from their inability to form meaningful associations to the stimulus syllable is supported by the supplementary observations reported in this paper.
For example, the non-dysphasic subjects transformed nonsense syllables into words more frequently than the dysphasic subjects. This suggests that the use of meaningful links as mediating factors in verbal learning is more readily available to the non-dysphasic subject than it is to the dysphasic.
The observations reported here show that the breakdown of association processes in patients with dysphasia extends beyond that found in verbal response such as in naming objects, responding to spoken stimulus words, or providing verbal responses to visual stimuli (see Schuell and Jenkins, 1961; Wyke, 1962) to include other aspects of verbal behaviour, i.e., learning and recall. Moreover, further evidence is provided for the suggestion that dysphasia is not merely a specific loss of expression and comprehension of speech but is a more fundamental verbal disorganization. It would appear that the breakdown of verbal ability is at the level of the more intricate semantic connexions.
It is important to point out that even in cases of severe dysphasia, as is the case in the present study, the semantic mediating processes that exist in normal verbal behaviour are not completely lost.
Analysis of the results shows that the number of trials needed by the dysphasic subject to learn lists with high association value were smaller than those required to learn lists with low association value. This would suggest that the availability of meaningful connexions is reduced but not abolished. In this respect it is relevant to note that it has been pointed out (Jenkins, 1961) that the association processes mediating learning in normal subjects may not be invariable in their mode of operation, since they can be inhibited, facilitated, or interfered with by various activities of the subject. Whether the factors that inhibit association processes in normal subjects are similar to those in dysphasic subjects remains to be seen.
SUMMARY
An analysis of verbal association processes in learning nonsense syllables was undertaken in eight patients with dysphasia and eight patients with neurological disorders without dysphasia.
The pattern of learning shows that patients with dysphasia have greater difficulty in learning nonsense syllables than non-dysphasic patients, when learning depends upon the ability to form associations with a particular word. This suggests that the breakdown of association processes, which has been shown to occur when dysphasics are required to name objects and respond to spoken stimulus words, also accounts for the impairment of other aspects of language function, namely, verbal learning and recall.
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